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Abstract 
The quantitative measure to the coordination of the development of the regional economy and environment is 
important to the scientific evaluation to the level of development of the regional economy and environment, and the 
current research to the quantitative measure to the coordination of the development of the regional economy and 
environment is still rarely paid a attention. For the shortcomings of existing research, the index system of the 
quantitative measure to the coordination of the development of the regional economy and environment is established 
firstly, and then the model to measure the coordination of the development of the regional economy and environment 
is also established by the principal component analysis and the deviation, and fin ally the model is made use of the 
measure to the coordination of the development of the regional economy and environment in City Yixing for the 
period of 2004-2009.the results show that during the period of 2004-2007, the level of coordination of the 
development of the City Yixing’s economy and environment is good ,but for the period 2007-2009,the level was 
downward trend.  
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1. Introduction 
The coordinated development of regional economy and environment refers to the process of the 
economic development consistent with ecological and social benefits at a certain degree of spatial and 
temporal scales, in which  the development is realized from lower to higher, from the lack of coordination 
to the coordination and from non-sustainable development to sustainable development by dealing 
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correctly with the relat ionship between the economic development and environmental resources. The City 
of Yixing is located in the south of Jiangsu province, is the center area of Shanghai, Nanjing, and 
Hangzhou Delta, and is a trade developed industrial base. In 2009, the City Yixing in the county's 
economic co mpetitiveness ranked the top 6 and the city's GDP reached 67.02 b illion. The City of Yixing  
is paying attention to promote the transformation and development directed by the concept "best for liv ing, 
the best for the environment, most coordinated development". Currently, however, the uncertainty factors 
infuencing the Yixing’s economic development is increasing, and the contradiction between 
environmental p rotection and economic growth is increasingly prominent. How to realize the coordination 
between Yixing’s economic development and environmental development, in other words, maintain ing 
high economic growth and realizing the protection of the environment have become an  urgent problem to 
be solved. 
Since the 70’s years in the 20th century, some foreign economists devote themselves to the research to 
the problem of the conditions of the coordination between the economic and environmental development, 
and these studies can be broadly divided into two categories: the neoclassical growth model [1-7] and 
endogenous growth model [8-10].At the beginning of the 20th century, in the late 80's, Romer (1986, 
1990), Lucas (1988) as the representative of endogenous growth models emerged. Along with these 
endogenous development of the theory of economic growth, some economists are beginning to introduce 
pollution and environment into endogenous economic growth model, and attempt to answer the question 
to the conditions of the coordination of economic and environmental development,given that the 
constraints of natural resources and environment. Boven-berg, and Smulders, etc, based on the Romer 
(1986) model ,will introduce the environment into the production function, and Hung, Chang and 
Blackburn based on Romer (1990) model studied the conditons of the coordination of  the environmental 
and economic development . Gradus and Smulders, and Stokey, etc. through the extension of the "AK" 
model studied the environmental pollution and sustainable economic growth issues. Aghion and Howitt 
introduce other environmental pollution and limited non-renewable resources into new Schumpeter’s 
model to analyze the conditons of the coordination of the environmental and economic development. 
These studies have emphasized  technological progress in the importance of coordination of economic and 
environmental development. Domestic scholars on the relationship between economic theory and the 
environment later than abroad, still in the tracking stage. From the literature point of v iew, mainly  in three 
aspects: First, the qualitative research to the coordination between the economic and environmental 
development in many ways; the second is to consider environmental factors in economic growth models, 
including the neo-classical growth and endogenous growth model; Th ird, the empirical studies to the 
relationship between economic and environmental. The Studies above has laid a theoretical foundation, 
but the research to the measure to the coordination of the ecomomic and environmental development is 
still rare, so the paper based on existing research will s tudy the quantitative measure to the coordination of 
the ecomomic and environmental development and work on empirical analysis of the City of Yixing, in  
order to enrich the economic and environmental development evaluation theory, and it also provides 
methodological support to the scientific evaluation of the level of development of the Yixing’s economy 
and environment. 
2. The index system for the measure to the coordination of the economic and environmental 
development 
The regional economy and environment sys tem is a complex and giant system, so a scientific and 
reasonable index system is necessary for the comprehensive and objective evaluation for their coordinated 
development. Fo llowed the scientific, comprehensive, practical, dynamic, and stability principles, The 
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index system based on the exisit ing studies for the measure to the coordination of the economic and 
environmental development has been designed and established in Table 1.  
Table 1 Regional Economy - Environment Coordinated Development Index System 
Target level System level  Index level 
Regional 
Economy - 
Environment 
Coordinated 
Development 
Index System 
Economic development 
system 
GDP per capita 
Investment in fixed assets per capita 
Retail sales of social consumer goods per capita 
Revenue per capita 
The proportion of  Secondary industry 
The proportion of tertiary industry 
Urban area per capita 
Environment development 
system 
Emissions per capita 
Wastewater discharge per capita 
Solid waste emissions per capita 
Environmental pollution control into the proportion of GDP 
Sewage treatment rate 
Environmental protection industry output per capita 
Public green area per capita 
3. The model to measure the coordination of the economic and environmental development 
The measure to the coordination of the economic and environmental development refers to the 
quantitative description of the level of inegrated for a certain stage of economic development, regional 
environmental carrying capacity and regional economic development. Conv entional methods of 
evaluation, obviously can not fully and correctly reflect the coordination of the economic and 
environmental development. To this end, we adopt comprehensive evaluation method combined with 
principal component analysis and deviation to establish the model to measure the coordination of the 
economic and environmental development. Model as follows: 
(1)set n  Samples, The i s  sample’s value of p s  are 1 2, ,...,i i ipx x x ˈ 1,2,...,i n .In order to 
make d ifferent economic units comprehensive reasonably, standardize variables first. In this paper, Z -
Score is used to standardize data: ii
x xZ
s
 . S is Standard deviation. 
(2) Using principal component analysis to obtain the economic subsystem, the environment subsystem 
evaluation scores. Use the standardization data to get the correlation matrix R of variables, and get the 
eigenvalues of R : 1 2 ... 0pO O Ot t t t ,at the same time, Regularization vector 
1 2( , ,..., )j j j pje e e e c ˈ 1,2,...,j p are got. Variance contribution is got by
1
j
pj
k
k
OD
O
 
 ¦ . In 
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accordance with the principles of 
1
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m
j
j
D
 
t¦ ,m principal components were obtained. The economic 
subsystem and environment subsystem evaluation scores are 1 2,F F . 
(3) Economic, environmental subsystems coordinate calculation formula is: 
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t
'
' ˈ 1,2i  are the change of the main components of the system in t' ,
*F
t
'
' is average change of 
1 2( )F F  in t' , so * 1 2( )2
F FF '  ' . The closer to 1 iH values are, the better coordination  
development of subsystem level. 
(4) the formula to measure the level of coordinated development of Economy - environment system is 
1 2sH H H u . 
4. Yixing economic - environmental development Level’s Measurement 
PCA is made use of the measure to the coordination of the development of the regional economy and 
environment in City Yixing for the period of 2004-2009. Specific steps are as follows: 
1) Make the orig inal sample data standardization and establish the correlation matrix of variab les R .Test 
R  for collinearity by spss, the results show that there is not strong collinearity between variables. Many 
variables are relatively strong that can be seen from correlation coefficien t matrix. We can use principal 
component analysis to reduce dimension of indicator. 
2) Calculate eigenvalues, contribution rate and cumulative contribution rate of R . As can be seen the 
eigenvalue of the first component of economic development system is greater than 1, and the cumulative 
contribution rate is 96.04% in  table 2. The remaining six components influence variance s mall, so we can 
extract the first principal components as the only. Table 3 shows that  eigenvalues of the first and second 
components are both greater than 1, and the cumulat ive contribution rate is 90.31%. Therefore, these two 
components can be extracted as the first and second principal components. 
Table 2 the variance and principal component analysis of economic development system  
 eigenvalue contribution rate % cumulative contribution rate % 
1 6.723 96.040 96.040 
2 0.249 3.557 99.597 
3 0.017 0.249 99.846 
4 0.008 0.117 100.000 
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Table 3 the variance and principal component analysis of environment development system 
 eigenvalue contribution rate % cumulative contribution rate % 
1 4.797 68.524 68.524 
2 1.525 21.786 90.310 
3 0.430 6.137 96.447 
4 0.234 3.348 100.000 
3) Establish comprehensive evaluation model by principal components. For the economic develo pment 
system, select the first principal component based on principal component analysis, and evaluation 
function is constructed as 10.9604Z Y  and variance as weights. Principal component scores for each 
year can be calculated by the principal component score coefficient and the standardized value of the 
original variables. As in table 4. 
Table 4 Comprehensive Assessment System scores of Yixing economic development in2005-2009 
Year  The first principal component scores  Comprehensive scores 
2004 
-2.616 -2.724 
2005 
-2.147 -2.235 
2006 
-1.071 -1.115 
2007 0.225 0.234 
2008 1.787 1.860 
2009 3.822 3.979 
For the Environment development system, select the first and second principal components based on 
principal component analysis, and evaluation function is constructed as 1 20.6852 0.2179Z Y Y   and 
variance as weights. Principal component scores for each year can be calculated by the principal 
component score coefficient and the standardized value of the original variables. As in table 5. 
Table 5 Comprehensive Assessment System scores of Yixing Environment development in2005-2009 
Year The first principal 
component scores 
The second principal 
component scores Comprehensive scores  
2004 -2.950 1.799 -1.629 
2005 -1.938 -1.073 -1.562 
2006 -0.635 -1.530 -0.768 
2007 1.066 -0.421 0.639 
2008 1.951 0.640 1.477 
2009 2.504 0.583 1.843 
4) Measure the level o f coordinated development. Calcu late the change and average change scores of 
economic and environmental development system. Take the change in calculation formula o f 
substitution - Environment Coordination, then get the level of the situation and economy - 
environmental development of Yixing as in figure 1. 
Table 6 the change scores of economic and environmental development system of YiXing 
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the change scores of 
economic system 
the change scores of 
environmental system average change scores  
2005 0.469 0.067 0.268 
2006 1.076 0.794 0.935 
2007 1.296 1.407 1.351 
2008 1.562 0.838 1.200 
2009 2.035 0.366 1.200 
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Figure 1 the level of economy- environmental development of Yixing City 
As is showed in Figure 1, during the period 2006-2008,the measure values for the coordination of the 
Yixing’s economic and environmental development are higher than 0.8, and it shows an increasing trend, 
which indicates that in these years Yixing’s economic and environmental coordination appears good level 
of development, and economic development and environmental development are basic synchronization. it  
is mainly the " Eleventh Five-Year" since the Yixing City focused on advancing its development and 
transformation d irected by the concept "best for liv ing, the best for environment, most coordinated 
development" ,so they have achieved good results. But we can  also see the period 2007-2009, the 
coordination of the Yixing’s economic and environmental development was the declining trend, the main  
reason for this phenomenon is the economic rapid development in  Yixing  City in recent years,and 
environmental development is relatively behind.Therefore, there are mang things to be d one for the 
coordination of the Yixing’s economic and environmental development, and Yixing  still need to adhere to 
the requirements of the scientific concept of development, has efforts to promote the transformation of 
urban development, and realise the coordination of the Yixing’s economic and environmental 
development.  
5. Summary 
The paper based on the exisit ing studies established the index system and model based on principal 
component analysis and coordination of content development for the measure to  the coordination of the 
economic and environmental development, and use the model to analysis the conditons of coordination of 
the Yixing’s economic and environmental development. The quantitative analysis for coordination of the 
economic and environmental development is provided new methods by the paper, however, how to build 
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up a model for the complex system for the measure to the coordination of the economic and 
environmental development is still needed to study.  
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